Computer simulations provide powerful models for establishing goals. guidelines. and constraints in educational planning. They are dynamic models that allow planners to examine logical descriptions of organizational behavior over time as well as permitting consideration of the large and complex systems required to rovide realistic descriptions of behavior processes. Four types of simulations are particularly applicable to educational planning. Descriptive simulations provide models of human systems that explain their behavior and can be used to test theories by comparing real past behavior with simulated behavior. Intellective simulations capture organizational qualities deemed important by the analyst and are suited to discovering the effects of proposed changes. Normative simulations are designed for analyzing such organizational problems as communications difficulties. social interaction patterns, hierarchical structures, and the implications of various strains and stresses. Finally, man-machine simulations involve interaction between a human actor and a simulated environment. Their .success as management games suggests their relevance to the training of educational administrators. (TT)
Computer simulations provide powerful models for establishing goals. guidelines. and constraints in educational planning. They are dynamic models that allow planners to examine logical descriptions of organizational behavior over time as well as permitting consideration of the large and complex systems required to rovide realistic descriptions of behavior processes. Consider the much-used example of the model air--a-vis the wind tunnel test. The engineer runs scaleplanes in wind tunnels to obtain insight into the performcomplicated machinery under real life conditions. Sociolosychologist and economist similarly may use small group tories to study the nature of human systems and increase our tanding of certain observable behavior.1
Computer simulations can provide very powerful models for aning certain classes of organizational behavior.2 Some planning blems involve very complex organizational behavior and, hence, e attracted system analysts interested in advancing the science computer simulation. Not all planning activity, of course, can e considered fertile territory for computer simulation. In some instances, the planner is confronted with simple computational problems (e.g., forecasting requiring the use of statistical or mathematical techniques) where computerization of calculation is followed to save time or facilitate accuracy. While such data processing is a useful application of computers and is invaluable to large organizations, it does not represent computer simulation.
The purpose of this paper is toKleflasketch)some areas in educational planning where computer simulation techniques may make significant contributions. Greater stress will be given to planning problems in higher education not because such organizations are more appropriately the subject of discussion at this time but wir;fer because the spookier can conjure up examples more readily.
It should be clear throughout the discussion that the examples are generalizeable.
GENERAL DISCUSSION: PLANNING AND COMPUTER MODELS
As a recognized function, planning has had its greatest acceptance in industrial and governmental organizations.3 But even there, the evolution and growth has been the subject of more rhetoric than action.
The evolution of managerial and administrative activities started with implementation, the development of ordered and organized ways of getting operating units in organizations to do; added control, those activities related to establishing performance measurement and monitoring the behavior and practices of operating units in light of such standards; and lastly, gave thought to planning as a managerial function separate from implementation and control. 4 By organizational planning, we mean the process of establishing goals, guidelines and constraints for organizations. 5 For the purposes of showing the usefulness of computer simulation in planning, we might further discuss two conceptual frameworks: strategic and extrapolative.6 These frameworks in turn imply certain problem -3- solving approaches. I suggest that computer simulation can make its greatest contribution to strategic planning in education by making it possible to pursue open problem solving more effectively. 7 Let us examine this proposition.
Strategic vs. Extrapolative Planning
The central feature of extrapolative planning is its dependence on past data. The planning analyst starts with historical performance and projects potential sets of activity, given possible changes among factors not subject to the control of the organization. From that potential set of activities, a specific plan is articulated and converted into coordinated action. In contrast, strategic planning starts with the assumption that the major forms of planning activities should be probing and far-ranging analyses of the environment of the organization and non-recurring events. Further contrast and comparison between the two conceptual frameworks of planning can be facilitated by examining the differences in approaches to several key elements in organizational planning:
(1) the state of nature, (2) the rationality of the decision-maker, (3) the range of alternatives and outcomes, (4) the relations which facilitate ordering of alternatives and outcomes, and (5) the goals or ends to be served.8
State of Nature -By the state of nature, I refer to environment forces, those aspects of the environment that affect the choice of a given plan of action but are not controllable by the organization.
Strategic planning assumes that a high degree of uncertainty surrounds such factors and, more than likely, it is not sufficient to project from past experiences without extensive "search" of the many alternative is given top priority. In strategic planning, such an ordering scheme may not be possible because there may be no previous examples or similar courses of action from which to infer. In the faculty recruitment example, a universit.,, may be guided by moral and social considerations to go beyond a manpower development plan which is likely to be successful. But how far to go in screening other alternatives cannot be answered except through search and experimentation as a first step, and given that experience make further changes. The ordering of alternatives is much more subjective and unstructured in strategic planning.
Goals -A final difference between strategic and extrapolative planning can be seen in the way that goals are handled in the planning process. Goals specified in extrapolative planning are slight variations of established goals pursued in previous periods. Changes in the academic plan to bring about the modernization of the university as perceived by students are interpreted as adding new courses or revisions within curricula designed to meet the current structure of goals. In strategic planning, new and broad variations in the goal structure may be a major concern. If we seriously seek to modernize the university, the goals of the university cannot be above reexamination. For instance, the implications of substituting community action goals for research goals at various points in the present goal structure of the university is an alternative that should be explored. Strategic planning explicitly recognizes the dynamic nature of goals as well as means.
In summary, strategic planning starts with the assumption that the environment of the organization, decision maker, alternatives and outcomes, ordering of alternatives and outcomes, and goals are elements to be examined as fully as possible. The less we take as "given", the more creative and effective a planning process will be.
The Normative Simulation Studies 4,
Man-Machine Simulations
Each of these groups has relevance for certain types of pianning problems. In the next section, we shall briefly discuss each group with reference to a particular educational planning problem.
APPLICATIONS OF COMPUTER SIMULATION IN EDUCATIONAL PLANNING: SOME SUGGESTIONS Descriptive Simulations
The primary focus of descriptive simulations is to provide models of human systems that explain their behavior. In planning faculty needs, a critical determinant of the actual pattern of faculty development is the set of decision rules followed by various departments in promoting faculty into tenure positions.
I suggest that insight into such decision rules may be developed -10- from analyzing the behavior of a simulated model of several departments within a given university. 12 Such models, of course, must start with empirical investigation of the departments to be studied. 
Man-Machine Simulations
In this type of computer simulation, the computer framework involves the interaction between a human actor and a simulated environment. 24 The computer starts with the simulated behavior of Another important aspect of administration that can be learned in the context of management games is the use of information in decision making. 26 The importance of certain critical attributes of information for decision-making purposes can be learned. For example, in the case of control decisions, data must be sensitive and timely. Information that may be useful to convey the status of operations -expenditures, grades at the end of semester, etc. -may not be very useful for control and evaluation purposes.
Another important contribution of management games results from the joint problem-solving activities. 27 The opportunity to work with other members of a peer group in problematic situations, the opportunity to discuss alternative approaches, and the opportunity to compare the effectiveness of analytical techniques appear to improve the analytical ability of participants in management games.
In view of the lack of strong analytical orientations in the past and the increased need for such ability presently, the use of management games for students of education administration could be a very positive step toward developing better administrators.
In summary, the possible applications of computer simulation techniques in education planning are numerous. The computer as an aid to planning has been woefully underutilized. The use of complex -15-computer models, however, is not without limitation. The larger and more complex computer models are, the more difficult it is to ascertain functional relationships between changes in parameters, variables, and changes in performance of the simulated system.27
Such difficulties are not insurmountable and should not be a restraint on our efforts to improve the planning capacity of educational organizations.
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